Inhibition of in vitro tumor cell invasion by Arg-Gly-Asp-containing synthetic peptides.
The interaction of cells with extracellular matrix components such as fibronectin, vitronectin, and type I collagen has been shown to be mediated through a family of cell-surface receptors that specifically recognize an arginine-glycine-aspartic acid (RGD) amino acid sequence within each protein. Synthetic peptides containing the RGD sequence can inhibit these receptor-ligand interactions. Here, we use novel RGD-containing synthetic peptides with different inhibition properties to investigate the role of the various RGD receptors in tumor cell invasion. The RGD-containing peptides used include peptides that inhibit the attachment of cells to fibronectin and vitronectin, a peptide that inhibits attachment to fibronectin but not to vitronectin, a cyclic peptide with the opposite specificity, and a peptide, GRGDTP, that inhibits attachment to type I collagen in addition to inhibiting attachment to fibronectin and vitronectin. The penetration of two human melanoma cell lines and a glioblastoma cell line through the human amniotic basement membrane and its underlying stroma was inhibited by all of the RGD-containing peptides except for the one that inhibits only the vitronectin attachment. Various control peptides lacking RGD showed essentially no inhibition. This inhibitory effect on cell invasion was dose-dependent and nontoxic. A hexapeptide, GRGDTP, that inhibits the attachment of cells to type I collagen in addition to inhibiting fibronectin- and vitronectin-mediated attachment was more inhibitory than those RGD peptides that inhibit only fibronectin and vitronectin attachment. Analysis of the location of these cells that were prevented from invading indicated that they attached to the amniotic basement membrane but did not proceed further into the tissue. These results suggest that interactions between RGD-containing extracellular matrix adhesion proteins and cells are necessary for cell invasion through tissues and that fibronectin and type I collagen are important for this process.